In this paper, we derive the Kushner-Stratonovich and the Zakai equation for the lter and the unnormalized lter associated with a nonlinear ltering problem with correlated noises, bounded coecients and a signal process evolving in an innite dimensional space. A robust form of the Zakai equation is established when the noises are independent.
Introduction
The purpose of this paper is to prove that the unnormalized lter associated with a nonlinear ltering problem with correlated noises, bounded coecients and a signal process evolving in an innite dimensional space, solves the Zakai equation. Then, a Kushner-Stratonovich equation for the lter is deduced by usual arguments from the Kallianpur-Striebel formula.
This problem has already been investigated when the signal process is nite dimensional by many authors. M. Zakai [13] has showed in the case of independent noises, that the unnormalized lter is, if it exists, solution of a stochastic partial dierential equation of parabolical type. Then, M. Davis [3] , M. Davis and S. I. Marcus [4] and E. Pardoux [11] h a v e extended Zakai's method to the case of nonlinear ltering problems with correlated noises.
As we know, innite dimensional stochastic processes, solutions of a stochastic dierential equation driven by innite dimensional Brownian motions, are related with certain continuous state Ising-type models in statistical mechanics, and also with models arising in population genetics. In [5] , P. Florchinger has proved that the unnormalized lter associated with a nonlinear ltering problem with independent noises and bounded coecients solves a Zakai equation, even if the signal process is innite dimensional.
This paper is divided in six sections organized as follows. In the second section, we i n troduce the nonlinear ltering problem studied in this paper and we show that it has a unique strong solution with a.s. continuous paths. In section three, we dene an unnormalized lter linked with the lter dened in the previous section by means of a Kallianpur-Striebel formula. In the fourth and fth sections we derive the Zakai and the Kushner-Stratonovich equations associated with our nonlinear ltering problem. The sixth section, nally, is devoted to deduce a robust form of the Zakai equation under the hypothesis that the noises are independent.
2 Setting of the problem Let (; F; P ) be a complete probability space and = f i ; i 2 Z Z g a summable sequence of strictly positive real numbers. Set Then, as usually in nonlinear ltering theory we then dene the lter associated with (1) 
where E denotes the expectation with under the probability P . Furthermore, we h a v e the following Kallianpur -Striebel formula which links the lter and the unnormalized lter. Proposition 3.4 (cf. [9] or [12] Remark: In the case of a one-dimensional observation process, M. Davis [3] , respectively J.M. Bismut and D.
Michel [1] , have derived a robust form for the Zakai equation for a correlated nonlinear ltering system with bounded coecients, whereas P.Florchinger [6] proved a similar result for a correlated nonlinear ltering system with unbounded observation coecients.
